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Abstract 



PROBLEM TO BE SOLVED: To provide foamed polyurethane elastomer sheet that has the cushioning properties as well 
as moisture permeability and waterproofness because it has the non-foaming surface layer. 

SOLUTION: A polyurethane prepolymer that is prepared from organic polyisocyanate and polyol and bears the NCO 
terminals in which the content of free-NCO is 3.5-7.5% is mixed with 2-pyrrolidone and the mixture is formed to sheets. 
Then, the sheet form mixture is foamed and cured by treating it with steam, thus, the sheet has at least one of unfoamed 
surface. In the production, the NCO-terminal prepolymer prepared from an organic polyisocyanate and polyol is mixed with 
2-pyrrolidone and the mixture is formed to sheets on the base material, for example, paper, film, knitted fabric, woven or 
nonwoven fabric, finally the sheet mixture is brought into contact with steam to effect foaming and curing of the sheet. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The foaming polyurethane elastomer sheet which is a sheet which is obtained from the organic poly 
isocyanate and polyol and is obtained by contacting a steam into this sheet-like mixture and making it foam and 
harden after the isolation NCO% f s mixing 3.5 - 7.5% of prepolymer, and 2-pyrrolidone at the End NCO and 
forming this mixture in the shape of a sheet, and is characterized by the thing of this sheet for which it has a 
hon-foamed surface layer at least at one side. 

[Claim 2] The foaming polyurethane elastomer sheet according to claim 1 whose organic poly isocyanate is the 
mixture of - diphenylmethane diisocyanate, or 4 and 4 '4, 4-diphenylmethane diisocyanate and its carbodiimide 
denaturation object. 

[Claim 3] The foaming polyurethane elastomer sheet according to claim 1 whose polyol is the d\o\ of functional- 
group number =2. 

[Claim 4] The foaming polyurethane elastomer sheet according to claim 3 the molecular weight of whose diol is 
the thing of 1,000-3,000. 

[Claim 5] The foaming polyurethane elastomer sheet according to claim 1 whose mixing ratios of a prepolymer 
and 2-pyrrolidone are 100:5-100:30. 

[Claim 6] The foaming polyurethane elastomer sheet according to claim 1 whose thickness after making it foam 
and harden is 0.3-1. 5mm. 

[Claim 7] The manufacture approach of the foaming polyurethane elastomer sheet characterized by contacting a 
steam into this sheet-like mixture and making it foam and harden after supplying the organic poly isocyanate, the 
prepolymer of the end NCO obtained from polyol, and mixture with 2-pyrrolidone on base materials, such as a 
paper system, a film system, a knitted fabric system, a textile-fabrics system, or a nonwoven fabric system, and 
forming them in the shape of a sheet. 

[Claim 8] The manufacture approach of the foaming polyurethane elastomer sheet according to claim 7 
continuously formed by moving a base material relatively to the source of supply of the mixture of the 
prepolymer of End NCO and 2-pyrrolidone which are obtained from the organic poly isocyanate and polyol in the 
above-mentioned sheet-like mixture. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

{Industrial Application] This invention relates to the foaming polyurethane elastomer sheet characterized by the 
thing [ having a non-foamed surface layer ] at least at one side in more detail about a foaming polyurethane 
elastomer sheet. 
[0002] 

[Description of the Prior Art] Conventionally, since the fizz urethane elastomer sheet is known for having the 
descriptions, such as flexibility and extensibility, and air bubbles are in the interior of a sheet, it has cushioning 
properties and heat retaining property, and is the ingredient used for clothing etc. in many cases. 
[0003] Although many things to depend on a material with moisture permeability and waterproofness were 
appearing in the field of clothing in recent years, these materials needed to be used combining other ingredients 
with cushioning properties with moisture permeability and waterproofness, in order not to have cushioning 
properties since it is a blanket-like object, but to give cushioning properties. 

[0004] Since a fizz urethane elastomer sheet had air bubbles as mentioned above, it had cushioning properties, 
but since these air bubbles had led to sheet both sides (it is free passage nature), there is no waterproofness, 
therefore it was used as a cushioning material. 
[0005] 

[Problem(s) to be Solved by the Invention] When it was a non-foamed layer mostly, it could have moisture 
permeability, but a thing whose surface layer (skin) of a fizz urethane elastomer sheet has waterproofness and 
for which a steam is contacted was required for the sheet front face, and since it was unavoidable to 
manufacture of a fizz urethane elastomer sheet that air bubbles are generated also on a front face in this case, 
it was difficult for it to create such a fizz urethane elastomer sheet that has a non-foamed surface layer mostly. 

[0006] Since it had a non-foamed surface layer, this invention had moisture permeability and waterproofness, 
and was made for the purpose of offering a fizz urethane elastomer sheet suitable as materials, such as clothing, 
and its manufacture approach while canceling the difficulty of the above conventional techniques and having 
cushioning properties. 
[0007] 

[Means for Solving the Problem] The configuration of the fizz urethane elastomer sheet which this invention 
adopted in order to solve the above-mentioned problem It is obtained from the organic poly isocyanate and 
polyol. The isolation NCO% at the End NCO 3.5 - 7.5% of prepolymer, After mixing 2-pyrrolidone and forming this 
mixture in the shape of a sheet, a steam is contacted into this sheet-like mixture. It is the sheet obtained by 
making it foam and harden, and is characterized by the thing of this sheet for which it has a non-foamed surface 
layer at least at one side. Moreover, the configuration of the manufacture approach of the fizz urethane 
elastomer sheet which this invention adopted The organic poly isocyanate and the prepolymer of the end NCO 
obtained from polyol, After forming mixture with 2-pyrrolidone in the shape of a sheet on base materials, such as 
a paper system, a film system, a knitted fabric system, a textile-fabrics system, or a nonwoven fabric system, a 
steam is contacted into this sheet-like mixture and it is characterized by making it foam and harden. 
[0008] In addition, it is not foaming into the word of "the non-foamed surface layer" in explanation of this 
invention of this specification, or even if it is foaming, it means the surface layer which has waterproofness 
substantially, and means that a consistency is specifically a three or more 1.0 g/cm surface layer. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

[0010] The organic poly isocyanate for manufacturing the prepolymer of the end isocyanate (NCO) used by this 
invention Although you may be the thing of which types, such as an aliphatic series system, an alicyclic system, 
aromatic series systems, and such mixed stock Using the mixture of 4 and 4'~diphenylmethane diisocyanate 
(MDI), or a MDI and its carbodiimide denaturation object especially It is desirable from a viewpoint that an 
ERASU tick with properties, such as a high elasticity recovery factor, low expanding stress, and low expanding 




distortion, and the foaming sheet of soft aesthetic property can be obtained. 

[001 1] Moreover, as polyol for manj^cturing the prepolymer of the end NCO u*md by this invention, it is 
desirable a well-known thing and t^B^is polyol uses the diol whose number d^^ctional groups is 2 although 
polyols, such as a polyether system^a polyester system, the poly caprolactam system, and a polycarbonate 
system, can specifically be used, and, as for this diol, it is desirable that that molecular weight is the thing of 
1 ,000-3,000. 

[0012] The reason nil why the above diols are desirable, by using the diol whose number of functional groups is 2 
Wlnen it becomes generable [ a straight chain-like prepolymer ] and molecular weight uses 1,000 to 3,000 diol It 
is because the ERASU tick which becomes generable [ the prepolymer which can form the soft segment which 
was rich in flexibility ], and has properties, such as a high elasticity recovery factor, low expanding stress, and 
low expanding distortion, too, and the foaming sheet of soft aesthetic property can be obtained. 
[0013] Although the prepolymer of the end NCO used by this invention is compoundable by making the above- 
mentioned organic poly isocyanate and polyol react according to a known approach, it is [ isolation NCO% in this 
prepolymer ] desirable that they are the range of 3.5 - 7.5% and within the limits which it says preferably are 4.0 
- 7.0%. It is because there is a possibility that foaming and hardening become very slow, and expansion ratio will 
become high if higher than 7.5%, and a surface layer may free-passage-ize even if it will contact a prepolymer 
and a steam, if NCO% is lower than 3.5%. 

[0014] In order to make isolation NCO% in the above-mentioned prepolymer into the range of 3.5 - 7.5%, they are 

the following formulas [a formula 1]. 

( [#»#y<v^7*-ho*ji>ac] - [#>m— mp«mki > xNco*>#^fi<42)x 2 

NCOS XI 0 0 

What is necessary is for it to be alike, and to compute the mixed weight ratio of the above-mentioned organic 
pply isocyanate and polyol by following, to mix both, and just to make it react. 

[0015] 40-100 degrees C of ambient temperature when compounding the above-mentioned prepolymer are 60- 
80 degrees C still more preferably preferably, and synthetic time amount is 1 - 2 hours still more preferably 
preferably for 1 to 24 hours. 

[0016] Moreover, a foam stabilizer, an ultraviolet-rays adsorbent, an antioxidant, or a reaction modifier can also 
be suitably added after compounding the above-mentioned prepolymer if needed as an additive. On the other 
hand, 2-pyrrolidone (alpha-pyrrolidone) used by this invention is a formula [** 1]. 




R 



It comes out and is the intramolecular dehydrate of omega-amino acid with the compound shown. 
[0017] Usually, although a metal catalyst like a dibutyl tin JIRAU rate or an amine catalyst like triethanolamine 
has been used as a catalyst used for hardening and foaming when manufacturing a polyurethane elastomer It is 
hard to discover the effectiveness, and only resinification in a foam front face advances, therefore osmosis in 
the interior of foam of a steam is checked, and it becomes impossible however, for these catalysts to foam 
inside to what has low NCO% like the prepolymer used by this invention. 

[0018] Moreover, in order to raise the manifestation of the catalyst effectiveness, when the addition of a 
catalyst is increased, it will become difficult for foaming to take place, and for air bubbles to free-passage-ize, 
and to form a non-foamed surface layer mostly also on a foam front face. 

[0019] However, if the above-mentioned 2-pyrrolidone (alpha-pyrrolidone) was used, since it would become 
possible to make it foam and harden, without reacting with a steam very smoothly from a foam front face to the 
interior, and moreover making a surface layer free-passage-ize according to the catalyst effectiveness and 
solvent effect, it became clear that the fizz urethane elastomer sheet having waterproofness and moisture 
permeability of this invention could be created. 

[0020] In this invention, after mixing the prepolymer and 2-pyrrolidone of the above-mentioned end NCO, this 
mixture can be formed in the shape of a sheet, and the approach by the well-known technique used for 
manufacture of polyurethane, for example, a mixing head with a churning child etc., can be adopted as a mixed 
approach in this case. 

[0021] In addition, it is desirable that it is 100:5-100:30, and if the mixing ratio of a prepolymer and 2-pyrrolidone 
is less than 100:5, the catalyst effectiveness of 2-pyrrolidone wilt be hard to be demonstrated, and if it exceeds 
100:30, the amount of deposits from the mixture of 2-pyrrolidone etc. will increase, and neither is desirable [ the 



mixing ratio of the prepolymer of the above-mentioned end NCO, and 2-pyrrolidone ]. 

[0022] What is necessary is just to o^ke it become desired thickness by adjustia^the gap of the base material 
and knife in the equipment mentior^^kter, scattering the mixture concerned d^^se materials, such as a film 
system, a knitted fabric system, a tSmle-fabrics system, and a nonwoven fabric system, for example, taking the 
thickness of foaming and hardening into consideration, in order it is desirable to form in the shape of a sheet 
promptly and to form mixture in the shape of a sheet, after mixing the prepolymer and 2-pyrrolidone of the 
above-mentioned end NCO. 

[0623] And the foaming polyurethane elastomer sheet of this invention can be obtained by contacting a steam 
into the sheet-like mixture obtained as mentioned above, and making it foam and harden. In addition, as for the 
time amount which stiffens [ stiffen, and 40-100 degrees C of ambient temperature when contacting a steam 
are / time amount / 60-80 degrees C still more preferably, and it foams / time amount / to it ] ambient 
atmosphere humidity, it is desirable that it is 4 - 1 8 minutes 90% or more. 

[0024] in addition — although adopting the conditions of high temperature, high humidity, and long duration is 
also considered in order to close foaming and hardening, if — too much — quantity — if the front face of a 
foaming polyurethane elastomer sheet will become coarse if too tepid, and it becomes a thing inferior to 
appearance grace and a steam is contacted too much over long duration, productive efficiency will be inferior, 
therefore the above conditions are desirable. 

[0025] The foaming polyurethane elastomer sheet of obtained this invention A sheet is the surface layer (it is 
not foaming) which is not foamed in one side at least. Even if it is foaming, the surface layer which has 
waterproofness substantially is meant, and the consistency specifically has the three or more 1.0 g/cm surface 
layer. By existence of this surface layer Waterproofness and moisture permeability are demonstrated, and in 
addition to a surface layer, since enough air bubbles as well as the conventional foaming polyurethane elastomer 
sheet exist, it also has cushioning properties. 

[0026] As for the thickness of the foaming polyurethane elastomer sheet of this invention, it is desirable that it 
is. 0.3-0.6mm that it is 0.3-1. 5mm desirable still more preferably. Although it becomes easy to open the air 
bubbles of a foaming sheet for free passage and will become a-thing-near general elasticity foam if thickness 
exceeds 1.5mm, it is because the ERASU tick in which flexibility-has properties, such as increase, a high 
elasticity recovery factor, low expanding stress, and low expanding distortion, further, and the foaming sheet of 
soft aesthetic property can be obtained if flexibility is thinner than increase and 0.6mm as thickness becomes 
thinner than 1.5mm. 

[0027] The foaming polyurethane elastomer sheet of this invention may be continuously formed by moving the 
above-mentioned base material. Namely, as shown in drawing 1, for example, the mixing head 6 which is the 
source of supply of the mixture of the above-mentioned organic poly isocyanate, the prepolymer of the end NCO 
obtained from polyol, and 2-pyrrolidone on the base material 5 which moves By making it reciprocate in the 
direction of a right angle to the direction to which a base material 5 moves, said mixture 1 can be scattered, a 
knife 4 can be placed in the migration direction of a base material 5 so that mixture 1 may become desired 
thickness, and the sheet-like mixture 2 of desired thickness can be continuously obtained by letting this pass. 
[0028] And the foaming polyurethane elastomer sheet 3 of this invention is continuously manufactured by 
making it move into warming the steam is made full [ warming / occur and ] of the interior, and the 
humidification tub 7, hitting against a steam, and foaming and stiffening this sheet-like mixture 2. 
[0029] The surface layer which is not foamed to the field which is not warmed and humidified, i.e., the field which 
was in contact with the base material 5, will be formed in the foaming polyurethane elastomer sheet 3 of 
obtained this invention. 

[0030] Of course, as an approach of forming the foaming polyurethane elastomer sheet of this invention 
continuously, it is not limited to the above-mentioned approach and approaches other than this can be used. 
[0031] Next, an example and the example of a comparison explain this invention still more concretely. 
[0032] As an example 1 thru/or 5 and the example 1 of a comparison thru/or 3 organic poly isocyanate, Isonate 
143L [the mixture of 4 and 4-diphenylmethane diisocyanate and its carbodiimide denaturation object, the 
product made from Mitsubishi Kasei Dow-Jones, and a trade name] and PMPA (a Pori 3-methyl 1.5-pentanediol 
horse mackerel peat, molecular weight 2,000 [ about ], the number of functional groups = 2) were measured so 
that it might become NCO% shown in Table 1, and they were agitated at 80 degrees C of ambient temperature 
for 1 hour, and the prepolymer was compounded. After mixing and agitating the above-mentioned prepolymer and 
2-pyrrolidone with a polyurethane elastomer casting machine so that it may become a mixing ratio 100:6, the 
coating machine was used, and mixture was cast in the shape of a sheet on the release paper so that it might 
become 0.2mm in coating thickness. Moved this sheet-like object for 4 minutes in warming and the heating layer 
of 70 degrees C of ambient temperature, and 95% of ambient atmosphere humidity, it was made to foam and 
harden, and the foaming polyurethane elastomer sheet of an example and the example of a comparison was 
obtained. 

[0033] It measured [ sheet / of the created example and the example of a comparison / foaming polyurethane 



elastomer ] about 100% expanding stress and 100% expanding distortion, the rate of elastic recovery, a water 
resisting property, and moisture vaoor transmission whenever [ appearance thioj^ss, expansion ratio, fracture 
strength, and breaking extension JIS-K7311 conformity). In addition, exj^^ing stress and 100% 

expanding distortion were performecmb0% in the same test condition as measurement of whenever [ fracture 
strength and breaking extension ], and the rate of elastic recovery asked for the rate of return trip stress to the 
outward trip stress in the time of 50% expanding in 100%S-S curve. 

[0034] Moreover, glass fabrics were used for water pressure-proof as back-up material, it left it for 2 minutes, 
having poured [ of 0.4kg/cm2 ] it, it carried out by checking the existence of leakage of water, and moisture 
vapor transmission was performed according to the "test method of a moistureproof packaging material" of JIS- 
ZG208 under 40 degrees C from a moisture permeation cup, and 90% of conditions. A measurement result is 
shown in Table 1. 
[0035] 
[Table 1] 
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[0036] In addition, the quality of the water pressure-proof in Table 1 shows whether the non-foamed surface 

layer is formed. 

[0037] 

[Effect of the Invention] In addition to the description of cushioning properties, flexibility, and extensibility which 
the conventional fizz urethane elastomer sheet has, the sheet having moisture permeability can be offered by 
having a non-foamed surface layer at least in one side, having waterproofness. 
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